The effect of Sildenafil on human platelet secretory function is controlled by a complex interplay between phosphodiesterases 2, 3 and 5.
Human platelets contain the cyclic nucleotide-hydrolyzing phosphodiesterases (PDEs) 2, 3 and 5. The cGMP-PDE5 inhibitors Sildenafil and Zaprinast have been demonstrated to potentiate the anti-platelet aggregatory effect of NO donors like sodium nitroprusside (SNP) in vitro but the mechanisms of Sildenafil's action on the secretory function of human platelets have not been analysed in detail. In the present paper, we show (1) that both compounds potentiate the SNP-induced increase in cGMP in human platelets concentration-dependently. (2) However, whereas Sildenafil plus SNP treatment only partially inhibits thrombin-induced release of serotonin, the less selective Zaprinast plus SNP cause a complete inhibition. (3) The inhibition mediated by Sildenafil plus SNP is limited to low compound concentrations at which cAMP levels are increased, probably due to cGMP-mediated inhibition of PDE3. (4) High concentrations of Sildenafil (plus SNP) neither affect cAMP levels, likely due to the activation of PDE2, nor inhibits the release of serotonin. Thus, increases in both cyclic nucleotides seem to control platelet function. (5) Accordingly, treatment with increasing concentrations of Sildenafil plus SNP and a selective PDE2 inhibitor, which by its own has no effect, induced a concentration-dependent increase in cAMP and complete inhibition of platelet activation. In summary, our data indicate that Sildenafil inhibits secretory function of human platelets at least in part due to the cGMP-mediated effects on intracellular cAMP and that entire inhibition of serotonin release from thrombin-activated platelets is controlled by both cyclic nucleotides.